A new ergosterol, 15β-hydroxyl-(22E,24R)-ergosta-3,5,8,22-tetraen-one (1), along with three known ergosterols, two known cytochalasins, and two known azapholines were isolated from Chaetomium globosum Z1. The structures of these compounds were elucidated on the basis of spectroscopic methods (HR-ESI-MS, 1D NMR, and 2D NMR). Compound 6 showed significant cytotoxic activity against A-549 and MG-63 cell lines with IC 50 values of 6.96 and 1.73 μg/mL, respectively.
Endophytic fungi are microorganisms that have been regarded as a prolific source of secondary metabolites with novel structures and significant biological activities. In the course of our ongoing search for new and/or bioactive natural products from endophytes [1], a total of 47 endophytic fungi were isolated from the plant tissues of Broussonetia papyrifera, whose fruit called "chu-shi-zi" is the traditional Chinese medicine frequently prescribed for kidney deficiency. Preliminary cytotoxicity assays with hepatic carcinoma cell lines (SMMC-7721) by the MTT method indicated that strain Z1 could produce basic cytotoxic metabolites. Z1 was identified as Chaetomium globosum. This genus of Chaetomium is a generous producer of antitumor alkaloid products such as the cytochalasins [2] .
Screening for the cytotoxic metabolites of the endophyte EtOAc extracts led to a new ergosterol, 15β-hydroxyl-(22E,24R)-ergosta-3,5,8,22-tetraen-one (1) and seven known compounds, 3β,15βdihydroxyl-(22E,24R)-ergosta-5,8(14),22-trien-7-one (2) [3a], ergosterol (3) [3b], ergosterol peroxide (4) [3c], chaetoglobosin G (5) [4] , isochaetoglobosin D (6) [4] , chaetomugilin A (7) [5a] and chaetoviridin B (8) [5b] . Their structures were determined by 1D and 2D NMR as well as HRESI-MS. Compound 2 was isolated for the first time from the genus Chaetomium.
Compound 1 was obtained as colorless crystals. The molecular formula of C 28 H 40 O 3 was established by HRESI-MS based on the pseudo molecular ion [M + H] + at m/z 409.3112 (cal. 409.3039), indicating nine degrees of unsaturation. The 1 H-NMR spectrum showed two tertiary methyl protons, four secondary methyl protons, five trisubstituted olefinic protons and one oxygenated methine proton, suggesting an ergostane skeleton including a nine carbon side chain [6a] . The 13 C NMR and DEPT spectrum, showed one cross-conjugated dienine carbonyl, eight olefinic carbons, one Obearing carbon and six methyl carbons supporting a sterol skeleton (Table 1) . The 1D NMR data of 1 was very similar to that of 2 except for two olefinic carbons at δc 138.9 and 127.5 in 1 instead of a methylene and O-bearing carbon in 2. The location of the double bond was assigned by the HMBC correlations between H-3 and C-2, C-4, and C-5 as well as those between H-4 and C-2, C-5, and C-6. The 1 H-1 H COSY correlations H-3/H-4 and H-2/H-3 also supported the location of the olefinic bond. All the other locations of protons and carbons were determined by HMQC, 1 H-1 H COSY confirmed the presence of the 15β-OH while those between H-17 and H-9, H-20 and H-18 and H-18 and H-19 suggested an α orientation of H-9 and H-17 ( Figure 3 ). The stereochemistry of the side chain of 1 was identified by comparison with the known compound 2 and literature data [2a, 6] . Therefore, the new ergosterol was identified as 15β-hydroxyl-(22E,24R)ergosta-3,5,8,22-tetraen-one. 
Strain isolation and cultivation:
Strain Z1 was isolated from the bark of B. papyrifera, collected from Nanjing, Jiangsu province, China, in May 2011. The endophytic fungus was identified as C. globosum by DNA sequencing of ITS region following the protocol of Guo et al. [7] . This strain was cultivated on a 18 L scale in 5L Erlenmeyer flasks containing 3L potato dextrose broth (PDB) medium at 28℃ for 21 days on shakers (250 rpm).
Cytotoxic assays:
The cytotoxic of compounds 1-7 toward A-549, MG-63 and SMMC-7721 cell lines were determined in vitro by the MTT method, while doxorubicin was used as a positive control. Compound 6 showed significant cytotoxic activity against A-549 and MG-63 cell lines with IC 50 values of 6.96 and 1.73 μg/mL ( Table 2) .
Extraction and isolation:
The fermentation broth (18L) for the C. globosum Z1 was homogenized, extracted with ethyl acetate (18L × 3, 3 days each time), and the solvent removed under vacuum. The resulting extract (5.2 g) was chromatographed over silica gel (150 g, 100-200 mesh) using petroleum ether-EtOAc as eluent to produce six further fractions. Part of fraction 2 (0.93 g) was subjected to silica gel CC, eluting with petroleum ether-EtOAc to obtain five subfractions (2-1 to 2-5). Subfraction 2-1 and 2-5 were recrystallized from CHCl 3 to give compound 3 (32.3 mg) and compound 4 (10.1 mg), respectively. Fraction 3 (0.49 g) was purified by Sephadex LH-20 CC using MeOH-H 2 O (4:1, v/v, 0.5 L), and then recrystallized from MeOH to obtain compound 5 (11.2 mg). Fraction 4 (0.87 g) was further separated by Sephadex LH-20 CC using MeOH-H 2 O (4:1, v/v, 0.5 L) to give three fractions (4-1 ~ 4-3). Subfraction 4-1 was purified by preparative TLC (CHCl 3 /MeOH = 15:1) to obtain compound 6 (20.3 mg). Compound 7 (4.4 mg) and 8 (17.9 mg) were isolated from subfraction 4-3 using preparative TLC (petroleum ether/EtOAc = 2:1). Fraction 5 (0.67 g) was separated by Sephadex LH-20 CC using MeOH-H 2 O (4:1, v/v, 0.5 L) and further purified by preparative TLC (CHCl 3 /MeOH = 30:1) to give compound 1 (3.6 mg) and 2 (37.0 mg). 
